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1
SYSTEM AND METHOD FOR
HIGH-PERFORMANCE CLIENT-SIDE
IN-BROWSER SCALING OF DIGITAL
IMAGES

This application claims the benefit of U.S. Provisional
Patent Application Ser. No. 62/037,867 filedon Aug. 15,2014
and incorporates said provisional application by reference
into this document as if fully set out at this point.

FIELD OF THE INVENTION

The present invention relates to the general subject matter
of'image processing and analyzing digital images in an online
environment and, more specifically, to systems and methods
for client-side downscaling of large photos and images, prior
to upload to a server.

The digital multimedia landscape associated with digital
photo/digital imaging subject matter has changed tremen-
dously in the last couple of years. Digital images can be taken
with mobile phones, tablets and digital cameras. The
enhanced functionality of the mobile devices (phones and
tablets) created an enhanced desire and opportunity to dis-
tribute the taken digital images to others over the Internet.
Mobile phones are supplied with a number of applications
that allow users to upload and share digital images within
seconds after the images have been taken. Digital cameras
however took a different direction as compared to mobile
phones. For mobile phones the technical specifications of the
taken digital photographs are not that important, better sen-
sors and higher mega pixel values got a higher priority ulti-
mately leading to larger file sizes regarding the digital images
from these new digital cameras.

Additionally to the mentioned general sharing opportunity
of digital images taken with mobile phones, mobile phones
offer a multitude of different ways for users to share the
digital images they took with their digital cameras. Multiple
photo management applications provide individual cloud
based storage solutions to store the digital images taken by the
user, additionally a multitude of individual internet based
photo storage solutions are available, allowing the user to
upload digital images via the web browser to share these
digital images with other users. Due to the evolution in digital
cameras, leading to the mentioned higher pixel values and
additionally also the more common use of different image
formats the file sizes of digital images from digital cameras
are getting larger and larger.

One common problem with online sharing is the process of
uploading digital images to a server. Typically a low resolu-
tion image would be sufficient on a server (e.g., for use in
social media, thumbnail directories, etc.), however generally
the full size image is uploaded to the server, with the server
processing the uploaded image and therewith providing the
lower resolution versions of the digital image for further use.
The process of uploading the full size digital image is how-
ever wasteful of both time and bandwidth, additionally to that
the server-side processing of the digital images is taking up
processing power of the server.

Thus, what is needed is a system and method for computer
devices that provides an uploading scheme for digital images
that is concerned with addressing both the time and band-
width waste. The instant invention provides an improvement
over the standard state of the art uploading process for digital
images by introducing a high performance client side in-
browser scaling approach. The instant invention provides a
solution that is efficient and that is furthermore constantly
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informing the user about the progress, wherein apart from that
information no further input or information from the user is
necessary.

Heretofore, as is well known in the media editing industry,
there has been a need for an invention to address and solve the
above-described problems. Accordingly it should now be rec-
ognized, as was recognized by the present inventors, that
there exists, and has existed for some time, a very real need for
a system and method that would address and solve the above-
described problems.

Before proceeding to a description of the present invention,
however, it should be noted and remembered that the descrip-
tion of the invention which follows, together with the accom-
panying drawings, should not be construed as limiting the
invention to the examples (or preferred embodiments) shown
and described. This is so because those skilled in the art to
which the invention pertains will be able to devise other forms
of the invention within the ambit of the appended claims.

SUMMARY OF THE INVENTION

There is provided herein a system and method for high
performance client-side in browser scaling and uploading of
digital images. According to one embodiment, there is pro-
vided an automatic and autonomous process that is a clear
improvement over the known state of the art to upload digital
images more quickly for online use. In this embodiment, the
method constantly provides information about the current
stage of the uploading process to the user. The instant inven-
tion is primarily concerned with the creation of a smaller
version of a larger image on the client side to improve and
support the upload process of digital images for a user. The
process of the instant invention significantly reduces the time
and effort needed to provide a usable version of the digital
image on a server, which is especially important and helpful
for slower Internet connections or internet connections with a
bandwidth limit.

In one embodiment, at least five individual downsizing
steps will be carried out on the client side prior to uploading
the entirety of the downsized image to a server. An initial step
will beto load the original image data into memory associated
with a computing device for further processing. In the next
step a canvas object with the same size as the desired smaller
image, i.e., a placeholder for the destination/downsized
image will be created. Next at least one smaller sized square
canvas will be created. This created canvas will be used to
process the image data in patches, preferably one patch at a
time. In a next preferred step a selected patch of the original
image, which will typically be the same size as the square
canvas, will be scaled down by the amount required to scale
the original image to the destination image size. In a next
preferred step the down-scaled patch will be copied to the
appropriate part of the destination canvas. An embodiment
then will then repeat this process, scaling down the individual
patches of the original image and copying the scaled down
patches to the corresponding part of the destination canvas,
until the entire original image has been processed.

Continuing with the present example, each scaling step
will be performed with five successively smaller scaling
operations for each patch. The successive stepwise scaling
provides a better image quality in the end than doing a single
large scaling operation. Additionally, the process of separat-
ing the original image into patches and processing these
patches individually provides two principal benefits. First, the
memory requirements of the process on the client side are
significantly reduced, because only a single smaller copy of
the large original image is stored in memory—which might
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be particularly useful or instances where an embodiment is
implemented on mobile devices. Second, patch-wise process-
ing of the image allows the progress of the whole process to
easily be tracked and, for example, communicated to the user.
In some embodiments this will provide information that can
be evaluated and provided to the user, with the information
being extracted and provided for each patch process and each
step of the scaling process. The final image will be pieced
together from each of the individually processed patches and
to avoid patch edges from appearing in the final destination
image, in some embodiments each patch will be padded with
a 15 pixel margin around its perimeter to mitigate the edge
effects that might otherwise distort the final product. Of
course, those of ordinary skill in the art will recognize that
such padding might be present or not depending on the par-
ticular application. That being said, some embodiments use
about a 5 to 20 pixel margin.

One focus of various embodiments is integration with
mobile computing devices (such as phones, tablets, etc.). In
some embodiments, the procedures are implemented in a way
that recognizes the memory capacities/limitations, CPU
power, network bandwidth, etc., of these devices to make sure
that a useful scaled image will be created for upload to the
server. In one embodiment, the instant invention includes
checks to make sure that the processed canvas patches have
not been truncated, to counter problems with mobile devices
that are unable to handle situations where the memory is low
orused up. Additionally, in some cases the inherent function-
ality of a plurality mobile devices or browser software
installed on these devices might include native image scaling
capabilities, but such may tend to degrade the quality of the
image. An embodiment provides functions that replace such
pre-scaling functions and ensures the quality of the scaling
process.

The foregoing has outlined in broad terms the more impor-
tant features of the invention disclosed herein so that the
detailed description that follows may be more clearly under-
stood, and so that the contribution of the instant inventors to
the art may be better appreciated. The instant invention is not
limited in its application to the details of the construction and
to the arrangements of the components set forth in the fol-
lowing description or illustrated in the drawings. Rather the
invention is capable of other embodiments and of being prac-
ticed and carried out in various other ways not specifically
enumerated herein. Additionally, the disclosure that follows
is intended to apply to all alternatives, modifications and
equivalents as may be included within the spirit and the scope
of'the invention as defined by the appended claims. Further, it
should be understood that the phraseology and terminology
employed herein are for the purpose of description and should
not be regarded as limiting, unless the specification specifi-
cally so limits the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantages of the invention will become
apparent upon reading the following detailed description and
upon reference to the drawings in which:

FIG. 1 illustrates the steps of the in-browser scaling of the
instant invention.

FIG. 2 illustrates a more detailed listing of the steps of the
instant invention.

FIG. 3 illustrates a preferable working environment of the
instant invention.
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FIG. 4 depicts a schematic illustration of the steps of the
instant invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawings, wherein like reference
numerals indicate the same parts throughout the several
views, there is provided a preferred system and method for
implementing high-performance client-side in-browser scal-
ing of digital images.

An embodiment begins with the selection of an image 100
on a personal computer or a mobile computing device (e.g., a
cell phone, tablet computer, etc.). The selected original image
will then, in a second preferred step, be stored in the memory
of the device for further processing 110. In a next preferred
step a canvas object with the size of the desired smaller scaled
image will be created—this smaller image will be referred to
herein as the destination image, or destination canvas 120. In
a next preferred step the instant invention will generate a
square canvas, whose size is preferably 1k (i.e., 1024) pixels
130 on each side. This smaller canvas, or patch will be utilized
to piecewise process the data of the original image, with each
patch being processed one at a time by the instant invention,
preferably until all the data of the original image is processed.
Next and according to the present embodiment, the instant
invention will select a section or patch from the original
image the size of the smaller canvas for processing 140.

Continuing with the present embodiment, the selected
patch of the original image will be scaled down by the amount
required to scale the image to the size of the destination image
150. The down-scaled patch will then be copied to the appro-
priate section of the destination canvas 160. This number of
steps—the selection of the patch from the original image, the
scaling down of the patch from the original image and the
copying of the scaled down patch to the appropriate section of
the destination canvas—will be repeated until the whole
selected original image is processed and until the destination
canvas is filled with processed patches 170. When all gener-
ated patches of the original image have been scaled down and
copied to the destination canvas the generated destination
image will be uploaded to the server 180 in a next preferred
step.

Turning next to FIG. 2, this figure contains a more detailed
description of some steps associated with an embodiment. In
a first preferred step an original image will be selected, pref-
erably by a user who is sitting at a personal computer or using
a mobile computing device 200. In a next preferred step the
selected original image will be stored in the memory of the
user’s device for further processing 210. The storage will be
carried out in this embodiment by loading the image data into
afile API buffer 212 and then associating it with an html IMG
tag 214 so that it can be loaded into the browser environment
on the computer device. Itis preferred that the program that is
performing the down scaling is an Internet browser.

In a next preferred step a canvas object—for processing—
will be created, i.e., the destination image 220. The canvas
object will preferably and generally be smaller than the origi-
nal image and its size will likely be selected to represent the
scaling target size. Those of ordinary skill in the art will
recognize that the “canvas” might only be a section of
memory in which the destination image is stored.

In a next preferred step the instant invention will create
another smaller sized square canvas—the patch 230, which
will be used in separating the original image into a plurality of
smaller sized patches. These patches will be processed and
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used as building blocks for the final scaled image. Again, the
“patch” may be just a section of memory.

In order to minimize the possibility that edge effects due to
the partitioning will appear in the final image, each patch will
include a margin around the extracted pixels 232. In some
instances this might be a 15 pixel margin, but those of ordi-
nary skill in the art might choose a margin that is narrower or
wider depending on the size of the patch, the size of the
original image, etc.

In a further step in the present example, each patch will
then be scaled down by the amount required to scale the
original image size to the destination image size 240. The
scaling step is actually performed in some embodiments with
five successive stepwise smaller scaling operations 242.
These five scaling operations will be executed sequentially to
avoid degraded image quality in the browser. In some
embodiments, nearest neighbor downsizing might be used. In
other embodiments, bilinear or bicubic splines, etc., could be
used.

After finishing the scaling process the down-scaled patch
will be copied to the appropriate location in the destination
canvas 250. In the next preferred step the instant invention
will detect whether or not the entire original image has been
processed 260. If it has been processed, the instant invention
will upload the processed destination canvas to the server 270
for insertion into the final down-scaled image. Ifthe question
is not answered in the affirmative (i.e., the image has not been
fully processed), an embodiment will select another patch
\that will then be scaled down to the desired size, etc.

Turning next to FIG. 3, this figure illustrates an example
depiction of the basic working environment. All participating
devices are connected through some kind of network, prefer-
ably the Internet. A server computer 300 is a central point of
the process and, in some embodiments, is responsible for
storing the down scaled images after they have been uploaded
from the client devices. The instant invention might be carried
out on a personal computer 310, as well as on any mobile
device capable of connecting to the Internet, whether it might
be a cell phone/smart phone 320 or a tablet device. The client
devices scale the images within the stored software, prefer-
ably the browser, which then uploads the processed images to
the server for further presentation for example.

Turning next to FIG. 4, this figure shows schematically the
steps of an example of the instant invention. The original
image 400 has been selected by the user for upload via the
installed browser software on the client device which might
be, e.g., a personal computer or mobile device, etc. The origi-
nal image is then virtually—during processing—separated
into a number of different square sized patches 410 that will
be utilized during the scaling process. Due to the margin (15
pixels in this example) that is added to each individual patch,
the calculated patches will overlap 415 at their margins. How-
ever, generally speaking, the patches will not otherwise over-
lap.

A destination canvas will be created 420 which will be
sized to accommodate the smaller size of the down scaled
original image, a size that is desired or required by the target
site, e.g., the server. In some cases, the destination canvas will
be sized by reference to a down scaling factor, e.g., if the
down scaling factor is “2” the output canvas will be 2 the size
in each direction of the input, which would result in a overall
size decrease by a factor of 4. Other embodiments might
specify the output image scale factor as a percentage of the
size of the original (e.g., the output image might be 50% of the
size of the input). Those of ordinary skill in the art will
recognize that there are many other ways to characterize a
reduction in image size. Thus, for purposes of the instant
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disclosure the term “scale factor” will be broadly construed to
specify the relative size of the output image in terms of the
input, no matter how that factor is presented.

In a next preferred step the instant invention will create the
patches 430, one patch at a time, wherein the patches in their
entirety represent the complete original image. In some
embodiments, these patches will be all of the same size and
scaled down, one after another, by the amount required to
scale the original image to the desired destination image size.
Each scaled down patch 440 will then be copied to the appro-
priate part of the destination canvas to finally generate the
destination image.

In summary, the instant invention provides a substantial
improvement for scaling large digital images in the web
browser, prior to upload to a server. The process of the instant
invention makes the process to upload digital images for
online use more efficient, essentially helping processes such
as for example inclusion of digital images in online photo
albums. The instant invention selects a large image and scales
it down very quickly, all on the client side, afterwards upload-
ing the smaller scaled image to the server.

CONCLUSIONS

Although much of the discussion herein has been in terms
of'square patches, original images, downsized images, etc., it
should be clear that was done for purposes of clarity in the
exposition only and not out of an intent to limit the instant
invention to only square images. In some embodiments a
rectangular image will be converted to “square” by padding
or cropping and, in other embodiments the rectangular image
will be processed in that form. In the latter case, one option
would be to create patches that have the same length to width
ratio as the source image. Other embodiments might use
combinations of different size square patches. As a specific
example, a 2000 by 3000 pixel image might use one patch
sized 2000 by 2000, and two others 1000 by 1000, each of
which would then be reduced in size pursuant to the chosen
scale factor with the three patch down-scalings being recom-
bined to produce an image that has been scaled according to
the selected scale factor.

Itis to be understood that the terms “including”, “compris-
ing”, “consisting” and grammatical variants thereof do not
preclude the addition of one or more components, features,
steps, or integers or groups thereof and that the terms are to be
construed as specifying components, features, steps or inte-
gers.

If the specification or claims refer to “an additional” ele-
ment, that does not preclude there being more than one of the
additional element.

Itis to be understood that where the claims or specification
refer to “a” or “an” element, such reference is not to be
construed that there is only one of that element.

Itis to be understood that where the specification states that
a component, feature, structure, or characteristic “may”,
“might”, “can” or “could” be included, that particular com-
ponent, feature, structure, or characteristic is not required to
be included.

Where applicable, although state diagrams, flow diagrams
or both may be used to describe embodiments, the invention
is not limited to those diagrams or to the corresponding
descriptions. For example, flow need not move through each
illustrated box or state, or in exactly the same order as illus-
trated and described.

Methods of the present invention may be implemented by
performing or completing manually, automatically, or a com-
bination thereof, selected steps or tasks.
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The term “method” may refer to manners, means, tech-
niques and procedures for accomplishing a given task includ-
ing, but not limited to, those manners, means, techniques and
procedures either known to, or readily developed from known
manners, means, techniques and procedures by practitioners
of the art to which the invention belongs.

For purposes of the instant disclosure, the term “at least”
followed by a number is used herein to denote the start of a
range beginning with that number (which may be a range
having an upper limit or no upper limit, depending on the
variable being defined). For example, “at least 1”” means 1 or
more than 1. The term “at most” followed by a number is used
herein to denote the end of a range ending with that number
(which may be a range having 1 or O as its lower limit, or a
range having no lower limit, depending upon the variable
being defined). For example, “at most 4 means 4 or less than
4, and “at most 40%” means 40% or less than 40%. Terms of
approximation (e.g., “about”, “substantially”, “approxi-
mately”, etc.) should be interpreted according to their ordi-
nary and customary meanings as used in the associated art
unless indicated otherwise. Absent a specific definition and
absent ordinary and customary usage in the associated art,
such terms should be interpreted the +10% of the base value.

When, in this document, a range is given as “(a first num-
ber) to (a second number)” or “(a first number)-(a second
number)”, this means a range whose lower limit is the first
number and whose upper limit is the second number. For
example, 25 to 100 should be interpreted to mean a range
whose lower limit is 25 and whose upper limit is 100. Addi-
tionally, it should be noted that where a range is given, every
possible subrange or interval within that range is also specifi-
cally intended unless the context indicates to the contrary. For
example, if the specification indicates a range of 25 to 100
such range is also intended to include subranges such as
26-100, 27-100, etc., 25-99, 25-98, etc., as well as any other
possible combination of lower and upper values within the
stated range, e.g., 33-47, 60-97, 41-45, 28-96, etc. Note that
integer range values have been used in this paragraph for
purpose of illustration only and decimal and fractional values
(e.g., 46.7-91.3) should also be understood to be intended as
possible subrange endpoints unless specifically excluded.

It should be noted that where reference is made herein to a
method comprising two or more defined steps, the defined
steps can be carried out in any order or simultaneously (ex-
cept where context excludes that possibility), and the method
can also include one or more other steps which are carried out
before any of the defined steps, between two of the defined
steps, or after all of the defined steps (except where context
excludes that possibility).

Further, it should be noted that terms of approximation
(e.g., “about, “substantially”, “approximately”, etc.) are to be
interpreted according to their ordinary and customary mean-
ings as used in the associated art unless indicated otherwise
herein. Absent a specific definition within this disclosure, and
absent ordinary and customary usage in the associated art,
such terms should be interpreted to be plus or minus 10% of
the base value.

Still further, additional aspects of the instant invention may
be found in one or more appendices attached hereto and/or
filed herewith, the disclosures of which are incorporated
herein by reference as if fully set out at this point.

Of course, many modifications and extensions could be
made to the instant invention by those of ordinary skill in the
art. For example in one preferred embodiment the instant
invention will provide an automatic mode, which automati-
cally processes a plurality of individually selected or desig-
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nated original images and also uploads the processed and
generated scaled down versions to an online server.

Thus, the present invention is well adapted to carry out the
objects and attain the ends and advantages mentioned above
as well as those inherent therein. While the inventive device
has been described and illustrated herein by reference to
certain preferred embodiments in relation to the drawings
attached thereto, various changes and further modifications,
apart from those shown or suggested herein, may be made
therein by those of ordinary skill in the art, without departing
from the spirit of the inventive concept the scope of which is
to be determined by the following claims.

What is claimed is:

1. A method of client side in-browser scaling of digital
images comprising the steps of:

a. accessing an original digital image within said browser;

b. selecting a down-scaling factor;

c. determining an output size of said original digital image
based on said scaling factor;

d. creating a destination canvas at least as large as said
output size of said original digital image;

e. creating a canvas within said browser with a same size as
said output size of said original digital image;

f. within said browser separating the original digital image
into a plurality of patches, each of said plurality of
patches containing a portion of said original digital
image, said plurality of patches taken together contain-
ing all of said original digital image;

g. selecting one of said patches;

h. scaling down said selected patch according to said scal-
ing factor to a down-scaled patch;

i. copying said down-scaled patch to a corresponding part
of the destination canvas object;

j- repeating steps of (f) through (i) until all of said plurality
of patches have been processed

k. combining said plurality of down-scaled patches,
thereby forming a down-scaled version of said original
image according to said down-scaling factor; and,

1. transmitting said down-scaled version of said original
image to a remote server.

2. A method according to claim 1, wherein step a. com-

prises the steps of:

(al) storing said original digital image in a file API buffer;
and,

(a2) referencing the original digital image with an IMG tag
to load the original digital image into memory for further
processing.

3. A method according to claim 1, wherein each of said

patches has a size 1K pixels by 1K pixels.

4. A method according to claim 1, wherein each of said
plurality of patches has a 15 pix margin.

5. A method according to claim 1, wherein step (h) com-
prises the steps of:

(h1l) successively implementing at least five stepwise
down-scaling steps to scale down said selected patch
according to said scale factor.

6. A method according to claim 5, wherein each of said at
least five stepwise down-scaling steps successively reduce a
size of said selected patch according to said scale factor.

7. A method according to claim 6, wherein a user is notified
each time one of said at least five scaling steps is completed.

8. A method according to claim 1, wherein the method is
performed out on a mobile computing device or on a personal
computer.

9. A method according to claim 1, further comprising the
step of:
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(m) displaying on said remote server a representation of
said transmitted down-scaled version of said original
digital image.
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